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Triggering unit controlled by a microprocessor for 
initiating pyrotechnic elements 

The invention relates to a triggering unit for 
5 initiating pyrotechnic elements in accordance with the 
preamble of' the first claim and to a method for 
operating this triggering unit. 

Pyrotechnic elements are taken to mean all elements 
10 which trigger a pyrotechnic effect owing to the 

application of an electrical voltage, preferably in 
conjunction with coded signals, the effect having a 
desired result, for example the ignition of an explosive I 
charge, triggering of a gas generator, an air bag, the V 
15 ignition of large fireworks or sprinkler units and fire 
extinguishers. Therefore, pyrotechnic elements include J 
inter alia igniters, in particular detonators for civil \ 
and high security sectors (automotive, military and oil \ 
field) , ignition elements, belt tighteners and gas 

2 0 generators. 

All electronic igniters known on the market consist in 
the triggering unit of the components: control module 
(customised chip) , rectifier, energy store, voltage 
25 regulator, data coupler, current limiter and suppressor 
circuit. 

The logic or the sequencing control is provided by a. 
control module specially developed for an application 

3 0 and therefore predetermining its function-specific 

properties by its control logic, converted in the chip 
structure. Each change in the logic or the function 
requires redesigning of the chip. Such redesigning is 
coupled with high costs and time expenditure as in most 
3 5 cases it is necessary to change the complete masking 

set. The remaining peripherals (rectifier, energy store, 



voltage regulator, data coupler, current limiter etc.) 
are generally unaffected during redesigning. 

The object of the invention is to introduce an 
electronic triggering unit according to the preamble of 
claim 1, which triggering unit makes possible a hitherto 
unknown variety of properties and functionality without 
changes in the hardware or the chip design being 
necessary. 

This object is achieved by using a standard 
microprocessor with integrated programme memory as 
control component loaded with a programme corresponding 
to current requirements during production or at least 
before the triggering unit is used. 

Any desired type of electronic triggering unit can be 
produced using this principle without changes in the 
hardware having to be made (design and structure of the 
electronic triggering/control device) . 

It is possible to produce all conceivable electronic 
triggering units, such as for detonators, air' bags etc., 
on a production plant without having to intervene in the 
production sequence as the respective triggering 
characteristic ds determined exclusively by the software 
(programme) loaded into the triggering unit. 

A processor-based electronic triggering unit can 
therefore emulate all systems known on the market. 

A plurality of systems may even be combined in one 
programme depending on the programme memory capacity. 
This triggering unit can then independently detect which. 
properties it is to assume with the aid of the control 
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signals. A further advantage consists in the fact that 
any programmable microprocessors can be used. Therefore, 
dependence on .a single supplier or chip manufacturer is 
done away with. 

5 

In addition to many other features, the microprocessor 
used according to the invention has an internal 
oscillator which can preferably be calibrated by 
software, a writable programme memory, a data memory, 

10 data inputs and outputs and a switching output. A data 
coupler, a rectifier, a voltage regulator and an energy 
store are required as peripheral components. It is also 
conceivable for these peripheral components to be 
integrated completely or partially in the 

15 microprocessor. 

The use of this invention also realises a large number 
of possibilities which cannot be achieved using 
conventional chip technologies. These include, for 

2 0 example: 

Implementing customised requests, such as special 
security removal sequences etc. 

25 Microprocessor technology is so far advanced that, in 

the meantime, internet -ready single chip microprocessors 
comprising all interfaces and protocols for use on the 
internet are obtainable commercially. When using a 
microprocessor of this type, the electronic triggering 

3 0* device can be connected directly to the internet by 

appropriate software in the former and can function in 
response to the appropriate security codes. Therefore, 
for example an explosion in Germany which is monitored, 
checked and triggered via the internet from Australia is 
3 5 conceivable using this technology. 
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Supplementary safety features, such as automatic 
deactivation or ignitions with specific, person-based 
identification (ID) only are possible. 

5 Time stage -dependent (inputting fixed addresses) and 
triggering units freely programmable in time or 
interval . 

Emulating systems already on the market with the 
10 advantages: 

no retraining of staff 

existing ignition systems can be taken on. 

15 

Further advantages : 

Only one legally stipulated authorisation for one 
system. This authorisation can be transferred to all 
20 further systems (plurality of systems) . 

Flexible voltage level and signal codes. 

Production and delivery of unprogrammed triggering units 
25 (blanks). The customer has the opportunity to create his 
own system as required. 

As microprocessors are predominantly produced for 
automotive sectors, there is an expanded temperature 
3 0 range not normally produced in customised chips. This 
property can be exploited without additional 
expenditure . 

Triggering units known to us, such as detonators, are 
35 preferably produced using chip-on-board technology. This 




5 

requires a lot of know-how in the production of the 
safety-relevant electronics, so they can only be 
produced by highly trained personnel. The product is 
made more expensive as a result. If a microprocessor 
5 accommodated as standard in a housing is used it can be 
assembled using SMD technology. This reduces the 
production costs as it is a widely used production 
technology which can be mastered across the world. 

10 Owing to the use of microprocessors, rapid reaction to 
market demands is possible without hardware 
modifications. The market demand is converted by 
software and can go directly into production after it 
has been qualified by the company. 

15 

Owing to the use of microprocessors, a rapid reaction to 
new legal requirements is possible without hardware 
modifications. The requirement is converted by software 
and can go directly into production after it has been 

2 0 qualified by the company. 

Owing to the use of microprocessors , rapid reaction to 
new safety regulations is possible without hardware 
modifications. The requirement is converted by software 
25 and can go directly into production after it has been, 
qualified by the- company. 

An embodiment of a triggering unit according to the 
invention is described hereinafter with the aid of a 

3 0 circuit diagram in Fig. 1: 

6/7: input lines, in practice predominantly the 

electrical connection to a control unit. 



suppressor circuit, for example in the form of 
series resistors or parallel resistors or 
voltage- and/or current -limiting semiconductor 
elements, arc-over sections etc. 

data coupler for level-adjusted reading in of 
the information transmitted via 6/7 and for 
emitting (via 6/7) the information generated 
in the microprocessor 20. 

rectifier, for unipolar operation of the 
electronics (no position-oriented assembly of 
the triggering units by the user required) and 
for rectifying the signals in the event that 
information is currently being transmitted via 
alternating voltage signals. 

main current supply branch 

voltage regulator, provides a generally 
constant voltage for the microprocessor 20. 

microprocessor. 

microprocessor current supply branch. 

level-adjusted data input to microprocessor 
20 . 

data output to data coupler 11. 

trigger signal for initiating the ignition. 



energy store, generally a capacitor, serves to 
supply current to the microprocessor 2 0 and to 
ignite the ignition element 17. 

switching element for triggering the ignition 
element 17. 

ignition element: EED (Electrical Explosive 
Device) . 



